Three studies were conducted in order to determine whether headless bodies evoke affective 3 responses that might confound neuroimaging and electrophysiological findings. In 4 Experiment 1, 224 participants used an online questionnaire to rate pictures, including bodies 5 with cropped heads and masked faces, for disgust, fear, naturalness, valence and arousal. In 6 Experiment 2, 38 participants completed a free word association task whilst viewing images 7 that included bodies with cropped heads and masked faces. In Experiment 3, 57 participants 8 completed a similar rating task to that disseminated in Experiment 1, whilst galvanic skin 9 responses were measured. Results from all studies found no differences in the affective 10 response elicited by bodies without heads versus bodies with masked faces. Female bodies 11
Introduction
effects observed when bodies are presented with masked faces occur as a result of the 23 presence of the head (e.g., Brandman & Yovel, 2010) . A logical line of argument, therefore, 24 would be to crop the head from body stimuli entirely as utilising bodies with masked faces 25 conflicting accounts of body processing mechanisms. Male and female body stimuli were 23 also included as studies have shown that male and female bodies may be thought of, and even 24 processed, differently (e.g., Bernard, Gervais, Allen, Campomizzi, & Klein, 2012; Cazzato, 25 In particular, we theorised that meaning threat might elicit an equally strong, or perhaps even 23 stronger, affective response than the 'unnaturalness' of headless bodies due to the dissonance 24 between expectation (I should see a face) and reality (I do not see a face) that is absent in 25 stimuli were shown 5 times (once for each rating), 35 trials were completed. A response was 23 always required in order to continue and participants were instructed to give a rating based on 24 both pictures presented in each stimuli set. Demographic information was collected and the 25 task ended with a debrief statement and details of how to contact the researchers for further 26 information. Completion of the entire rating task typically took between 8 and 10 minutes. 
Experiment 1: Interim summary of results 2
Our results suggest that explicit affective responses do not differ according to whether bodies 3 are shown with the head cropped or with a masked face. Moreover, in instances where body 4 pictures were rated differently from neutral, this was in a positive direction. This suggests 5 that from an affective perspective, these stimulus sets are equally adequate for investigating 6 body representation. In addition, we have shown that in comparison to male bodies, female 7 bodies seem to be held in a slightly more positive regard. This should be considered when 8 investigating visual body perception in order to account for possible effects of top-down 9 processing on, for example, amplitudes and latencies of electrophysiological components (see12
Experiment 2: Free word association task 13
Experiment 2 aimed to address implicit affective responses to bodies with cropped heads and 14 masked faces. In particular, we were interested in whether the two types of body stimuli were 15 thought of differently in the absence of any particular guidance for their evaluation, as well as 16 whether observers might comment on the appearance of the body more if the body was 17 female compared to male. As a result, a free word association task was devised whereby 18 participants were asked to freely speak all words that came to mind when observing pictures 19 of flowers, insects, houses and both types of body stimuli. 20
Method 23
3.1.1 Participants1 course credits. Those who reported a history of eating disorders or body dysmorphic disorder 2
were not permitted to take part. The average age of the sample was 19 years (min.: 18 years, 3 max.: 23 years, SD: 1 year). 4 5
Ethical declaration 6
The study was conducted in line with the 2008 Declaration of Helsinki and approved by the 7 local Ethics Committee for the Psychology Department at the University of Essex. 8 9
Apparatus and stimuli 10
Stimuli as described in Experiment 1 were presented on 27 inch (resolution 2560x1440 11 pixels) Apple iMacs running SuperLab 5. Audacity® 2.1.2 software was used to record vocal 12 responses and transcription was completed manually. 13 14
Procedure 15
Standardised instructions were read, explaining that participants should vocalise words they 16 associated with the pictures shown. It was made clear that there were no right or wrong 17 answers and written informed consent was obtained. 18
19
Audio recording began and participants were asked to fixate on the centre of the screen. Each 20 trial commenced with a black screen, which was displayed for 3000 ms. This was followed 21 by a 600-ms beep, also accompanied by a black background, which served as a preparatory 22 indication of a picture and separated trials in the audio recording. Stimuli were randomly 23 presented in the centre of a black background for 20 s whilst participants freely spoke aloud 24 all words that came to mind. Stimuli were shown twice each, resulting in 14 trials and a break 25 was given after the 5 th and the 10 th trial. Each break ended when the participant pressed the 1 space bar. Upon completion participants were debriefed and awarded course credit. 2 3 3.1.5 Qualitative assessment of the elicited wordsand H.G.). Working together, a search for recurrent terms was performed for each stimulus 7 and terms were grouped into themes according to personal interpretation of the words and 8 word synonymy as determined by the Oxford English dictionary. Categorisation of terms and 9 identification of themes was agreed in person between researchers so that 100% agreement 10 was reached. Two themes were obvious for all stimuli, which included valence and 11 objectification. Words were therefore categorised according to whether they referred to 12 positive affect (e.g., happy, nice), negative affect (e.g., scary, weird), appearance (e.g., 13
beautiful, ugly) or competence/function (e.g., good posture, flying). For body stimuli three 14 other themes were also apparent, these included making reference to the stimulus as a body 15 (i.e., body), as a person (e.g., man; including reference to the body as he, she or they), and 16 noticing whether the body had a masked face or cropped head (e.g., face blurred or, no head). 17
Phrases such as 'open door,' were categorised as one item, whilst miscellaneous words such 18 as 'disease' and 'summer' were categorised as 'other' so that for each participant, counts of 19 words in each category could be normalised as a proportion of total words elicited. 20
Repetitions of words were coded individually, such that if an insect was referred to twice as 21 'nasty' during one trial, or if 'nasty' was uttered on one insect trial and then again on another 22 for example, this was coded as two negative words. 23 24
Results 25
participants engaged with the task, the number of words each participant uttered of each 3 category was counted as a proportion of the total number of words uttered by that participant. 4
Proportions were used to control for the fact that the total number of words said by 5 participants was variable. In total, 2522 words were uttered by all participants across all 6 trials.The average proportion of positive and negative words elicited for each picture (male 7 and female bodies collapsed within body type) was subjected to a 2 (valence: positive words 8 vs. negative words) x 5 (stimulus: flowers vs. insects vs. houses vs. headless bodies vs. 9 bodies with masked faces) within-subjects ANOVA. Greenhouse-Geisser corrections were 10 applied where necessary. 11
12
As in Experiment 1, Bayesian probabilities associated with the occurrence of both the null 13 hypothesis (H 0 |D) and the experimental hypothesis (H 1 |D) were calculated alongside standard 14 statistics (Masson, 2011) . 15
16
The average proportion of positive and negative words elicited in response to each stimulus 17 (see Table 3 ) indicates that flowers evoked more positive than negative affective responses 18 whereas insects evoked more negative than positive affective responses. The ANOVA 19 confirmed this observation as there was a significant interaction between stimulus and 20 valence (F(4, 148) = 36.387, p < .001, = .496, p(H 1 |D)>.99). Bonferroni-adjusted follow-21 up comparisons revealed that flowers (t(37) = 3.647, p = .001) and houses (t(37) = 2.920, p < 22 .001) both elicited more positive affective words than negative, whilst insects elicited more 23 negative affective words than positive (t(37) = 6.857, p < .001, see Table 3 ). By comparison, 24 there were no differences between the proportion of positive and negative affective words 25 elicited to either type of body stimuli (t(37) ≤ 1.700, p ≥ .114). A main effect of stimulus was 1 also found (F(4, 148) = 33.419, p < .001, = .475, p(H 1 |D)>.99), such that insects evoked 2 the most affect compared to other stimuli (t(37) ≥ 5.050, p < .001), the number of affective 3 responses to houses and flowers were no different to each other (t(37) = .700, p = 1.000), 4 whilst body stimuli evoked the least number of affective responses overall (t(37) ≥ 3.000, p ≤ 5 .031) although there were no differences between body types (t(37) = 2.000, p = .728). In 6 addition, a main effect of valence was also evident (F(1, 37) = 13.884, p = .001, = .273, 7 p(H 1 |D)>.98) as 7% of the total words elicited were negative, compared to 3.6% that were 8
positive. 9 10
This pattern of results suggests that participants were engaged with the task and that there 11 were no differences in affective response to the two types of body stimuli. 
Assessing differences between body stimuli 22
Affective responses and objectification of body stimuli were assessed with two separate 2 x 2 23
x 2 within-subjects ANOVAs, whereby factors included either valence (positive words vs. 24 negative words) or objectification (appearance words vs. competence words), gender of the 25 proportion of positive and negative associations, appearance and competence-related terms, 21
and both were as likely as each other to be described as bodies or persons, or in terms of their 22 specific type. Unlike Experiment 1, however, female bodies did not evoke more positive 23 affect than male bodies in this free association task. 
naturalness, valence and arousal 2
In Experiment 3, we explicitly and objectively addressed whether affective responses to body 3 stimuli without the head differ to those with a masked face. Therefore, SC was measured 4 whilst participants completed a rating task similar to that in Experiment 1. 5 6 4.1 Method 7
Participants 8
In response to advertisements sent to University of Essex mailing lists 57 people (22 men) 9 participated in exchange for payment. Those who reported a history of eating disorders or 10 body dysmorphic disorder were not permitted to take part. The average age of the sample was 11 32.3 years (min.: 18 years, max.: 73 years, SD: 12.7 years). 12 13
Ethical declaration 14
The study was conducted in line with the 2008 Declaration of Helsinki and approved by the 15 local Ethics Committee for the Psychology Department at the University of Essex. 16 17
Apparatus and stimuli 18
The online picture-rating task used in Experiment 1 was adapted for use with E-Prime 19 software (Psychology Software Tools, Pittsburgh, USA) and interfaced with NeXus-10 and 20
BioTrace+ software (MindMedia B.V., Herten, The Netherlands) to measure autonomic 21 nervous system (skin conductance) responses. The Nexus-10 recording system has a 24bit resolution, which is able to register changes of less than .0001µS. Bipolar electrodes 23 were attached to index and middle fingers of the non-dominant hand and skin 24 conductance (SC) responses were collected at a rate of 32 samples per second. 25
Data from all 57 participants were included, and as in Experiment 1, in order to assess task 23 performance, ratings for each picture (male and female bodies collapsed within body type) 24 were averaged across participants and subjected to Bonferroni-adjusted one sample t-tests (α 25 types received higher than neutral ratings of naturalness, whilst the overall pattern of results 23 further suggests similar affective responses to bodies with cropped heads and bodies with 24 masked faces. 25 
Objective assessment of arousal differences between body stimuli 25
SC responses to body pictures were averaged within participants, then across trials of the 1 same stimulus type and subjected to a 2 (body type: cropped head vs. masked face) x 2 2 (gender: male body vs. female body) within-subjects ANOVA in order to assess ANS activity 3 indicative of arousal. Greenhouse-Geisser adjustments were applied where necessary. 4
Means and variances of SC responses evident in Table 8 
Experiment 3: Interim summary of results 2
Supporting results from Experiment 1, findings from Experiment 3 further indicate that 3 affective responses to bodies presented with the head cropped do not differ to those evoked 4 by bodies presented with a masked face; a finding which holds true when measured both 5 objectively (SC) and subjectively (ratings). Once again, in instances where body pictures 6 were rated differently from neutral, this was in a positive direction. Taken together, these 7 patterns of results suggest that these stimulus sets are equally adequate for investigating body 8 representation with regards to the affect that they evoke both viscerally and consciously. 9
Further evidence supporting the position to consider the gender of the body observed when 10 investigating visual body perception is presented, as we show once again that in comparison 11 to male bodies, female bodies seem to be thought of slightly more positively. However, we 12 found no evidence to suggest that objective and subjective responses to stimuli were related, 13 which implies that ratings might have been given on the basis of learned responses, or 14 schemas, rather than a visceral reaction to stimuli. 15 16 17 18
Discussion 19
Three experiments, presenting two different tasks and including both subjective and objective 20 measurements, were conducted with large samples in order to assess potential differences in 21 how participants felt, both implicitly and explicitly, in response to body stimuli with cropped 22 heads compared to body stimuli with masked faces. This was an important and necessary 23 investigation in order to identify emotional responses that might confound the findings of 24 behavioural, neuroimaging and electrophysiological studies of body perception. Both male 25
In addition, results from Experiment 3 supported the findings of both previous experiments, 1 as there was no evidence for a difference in visceral or subjective responses to bodies with or 2 without heads, irrespective of gender. Furthermore, the way participants rated stimuli in 3 Experiment 3 was a close reflection of the way participants in Experiment 1 had rated the 4
stimuli. 5 6
Taking findings from all three experiments into account, we found no evidence to support the 7 argument that bodies with cropped heads are confusing or that they are not thought of as 8 bodies because they miss a key feature of a person's configural structure (see Minnebusch et 9 al., 2009) . In fact, in Experiment 1 all participants correctly identified both types of body 10 stimuli as bodies, and in Experiment 2 both types of body stimuli were referred to as bodies 11 and as persons comparably often. Experiment 3 also showed no differences in SC when 12 participants viewed the different types of body stimuli, indicating that neither stimulus type 13 was more arousing than the other. Supporting this, we found no evidence in subjective 14 responses to suggest that headless bodies were thought of as unnatural, which has been 15 previously claimed (Minnebusch & Daum, 2009 ). These null findings should be viewed in 16 the context of the many significant findings of differing affective judgement and free 17 association word use across our different control stimulus types (i.e., flowers, insects and 18 houses). Moreover, the consistent pattern of results presented across all three experiments 19 also demonstrates that there was not a predominately negative response to either headless 20 bodies (due to their unnaturalness) or bodies with masked face (due to meaning threat). In 21 fact, ratings obtained for both types of body stimuli in Experiments 1 and 3 were neutral -22 positive, whilst there was no difference in the proportion of positive and negative valence-23 affective terms uttered with regards to each stimulus type in Experiment 2. In addition, there 24 was no evidence of any visceral arousal to either type of body stimuli. 
